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INTRODUCTION 
Herbal drugs have been used since ancient times as 
medicines for the treatment of a range of diseases. 
Medicinal plants have played a key role in world health. 
An increasing number of research papers and reviews 
clearly indicate that medicinal plants exhibit a variety of 
therapeutic properties and provide health security to rural 
people in primary health care 
1
 .India is a rich source of 
medicinal plants and a number of plant extracts are used 
against diseases in various systems of medicine such as 
ayurveda, unani and sidhha. Plant derived natural products 
such as flavonoids, terpenes, alkaloids have received 
considerable attention in recent years due to their diverse 
pharmacological properties including cytotoxic and cancer 
chemopreventive effects. 
2-4
 
Using herbs and plants for medicinal purposes has a long 
traditional. Medicinal herbs are significant source of 
synthetic and herbal drugs. In the commercial market, 
medicinal herbs are used as raw, drugs, extracts or 
tinctures. Isolated active constituents are used for applied 
research
 5.
 For the last few decades, Phytochemistry (study 
of plants) has been making rapid progress and herbal 
products are becoming popular. Plants derived compounds 
have a great significant to cancer therapy.
6,7
 Many herbs 
were the starting point of important chemotherapeutic 
drugs. In explaining medicinal plants, Rigveda dates them 
back three year prior to existence of animal life on earth. 
This indicates the importance it attributed to medicinal 
plants. 
Selecting right scientific and systematic approach to 
biological evaluation of plant products based on their use 
in traditional medicines is the key to ideal development 
new herbal drug from plant. The family Euphorbiaceae 
consists of about 283 genera and 7300 species. It is 
cosmopolitan in distribution, chiefly tropical but extending 
into temperate regions of Northern and Southern 
Hemisphere 
8
 Kirganelia reticulate (Poir) Baill. belongs to 
family Euphorbiaceae. The stem of this plant are long and 
slenderical in shape, It is broadly oval in shape, but has 
ridges and grooves, grows in all over india .Epidermis 
consists of medium sized barrel-shaped cells with outer 
thick walls and have thick cuticle outside followed from 
within by 2–3 layered collenchymas 9. The leaves and bark 
are used as astringent and diuretic. Juice of leaves is used 
for the treatment of diarrhea in children. The medicinal 
plant has been used as folk medicine for several diseases 
like cancer, arthritis etc. 
10, 11 
Plant Profile: 
Kirganelia reticulate (Poir) (KR) is also known as   
Phyllanthus reticulatus (Poir).  
Commons names: (Sanskrit): Krishna-Kaamboji, (Hindi): 
Bhuinowla, (Tamil): Abirangi, (Telugu): Nallapuli, 
(Marathi): Pavana, (Assam): Amluki. Geographically it 
occurs throughout India and now is cultivated in 
worldwide in a dry forest up to 800-meter height. It is 
generally accepted that KR indigenous to Africa and that it 
reached temperate and tropical area of Asia. 
12
 
BOTANICAL DESCRIPTION: 
Morphology: 
The plant are shrub or small tree to 5-10 m tall, 
monoecious, much baranched  tree, leaves on main stems 
reduced to scales, bole up to 25 cm in diameter. Diciduous 
brachletes 7-20 cm long. With 10-20 leaves, axis glabrous 
or pubescent. Bark pale reddish brown color, 
longitudinally fissured; branches slender in shape, 
spreading and drooping almost to the ground, lateral leafy 
shoots are up to 25 cm long, pale grey or brownish white 
in color. Leaves are simple 1.3-3.2 by 0.8-2 cm, variable, 
oblong or elliptic, sometimes almost rotundate, obtuse or 
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acute, thin glabrous or nearly so, pale beneath, base 
rounded, acute or subcordate; main nerves few, slender; 
petioles 1.5-3 mm. long, slender, stipules 1.5mm. long 
,ovate, acute, sometimes bristle, pointed. Flowers in 
bisexual cymules, each with 1 female flower and 2-3 male 
flowers which were axillary, the males in fascicles of 2-6, 
the females solitary, pedicels 1.5-6 mm. long slender. 
Calyx glabrous, reaching 2.5mm. Long; segments oblong, 
very obtuse, alternating with the glands of the disk. Male 
flower: Stamens 5, unequal, the 3 inner connate into a 
column the 2 outer free, 0.5-1.2mm long, anthers erect 
vertically and shorter. Female flowers: ovary 5-10 –celled; 
ovules 2 in each cell, superposed; styles 3, very short, 
bilobed. Fruits are small, purple fleshy berry 4-6mm. 
diam., baccate, sub-globose, blackish or purplish color of 
fruits, smooth and shining. Seeds 8-10 (usually 10), 
irregularly 3-gonous seeds, 1.5-2mm long, nearly smooth, 
finely granulate. 
13-16
 
Genus: Kirganelia 
Kirganelia is a large Genus comprising about 750 species 
in tropical and subtropical regions, with about 150 species 
in mainland tropical Africa and the Indian Ocean islands. 
17, 18
 
Growth and development 
In the Sahel region flowering occurs towards the end of the 
dry season, shortly after the plants have come into leaf, 
and continues during the rainy season. In Sudan K. 
reticulate flowers in March–October and fruits in October–
December. In southern Africa, it is reported to flower 
before or when coming into leaf, mainly in September–
October, but flowering may start as early as July. The 
flowers have a very characteristic smell of potatoes. 
13, 17-25
 
Traditional Uses: 
The whole plant is astringent, sweet, cooling, diuretic, 
alternant, stomachic, constipating and attenuant. It is 
reported to be useful in vitiated condition of pitta, burning 
sensation, strangury, gastropathy, ulemorrhagia, 
ophthalmodynia, sores, burns, suppuration, diarrhea, skin 
eruption, obesity, in inflammation bleeding gums, 
smallpox, and asthma. Leaves are employed as a diuretic 
and cooling medicine also leaves crush rubbed on body 
malaria patient. Fruits are to the bowels; useful in 
inflammations, vata and diseases of the blood 
(Ayurveda).
13, 26-30
 Bark is considered alternative and 
attenuant, and is prescribed in decoction in the quantity of 
four ounces or more twice daily, used to treat rheumatism, 
dysentery venereal diseases. Stem are used to cure eyes, 
the juice as eye drops from them being blown into eyes to 
cure conjunctivitis and soreness. Powdered root is 
sprinkled on infected wounds and chancre. The stem and 
leaves are rubbed on the chest against asthma; a leaf 
decoction is drink to treat a sore throat, against snakebites, 
mental problems and diarrhoea. The Asante people in 
Ghana give a soup made of K. reticulate leaves boiled with 
palm oil to women after childbirth. 
31-32
 
Commercial Applications: 
In Sudan and East Africa, a red or black dye is obtained 
from the fruit, bark and roots of K. reticulate plant; it is 
used for tanning and dyeing fishing lines and nets the 
mixture of crushed leaves and black mud is used 
traditionally to dye cloth. 
[33-37, 41]
 In Indonesia, a decoction 
of stems and leaves is used for dyeing cotton black. It was 
also used as a mordant. In India, the root is reported to 
produce a red dye. In the Philippines, a black ink is 
prepared from the ripe fruits. Stems are used in Nigeria as 
roof binders. Twigs are widely used as chew sticks. The 
wood is suitable for local construction and as firewood or 
tinder; it produces charcoal of good quality. In Tanzania, it 
is used to make flails for threshing, utensils and other 
small objects and was formerly used in fire-drills. Timber: 
the wood is sometimes used to make utensils. 
38-40
 
Phytochemistry: 
Phytochemical investigation of the stem bark of 
K.reticulate afforded pentacosane, 21 α-hydroxyfriedelan-
3-one, taraxerol, 1 up-20(29)-en-3 β-24-diol, β-sitosterol 
and β - sitosterol- β-D-glucoside. The ethanolic extract was 
found to exhibit significant antiviral activity against 
poliomyelitis and measles, moderate antifungal activity.
41-
45
  Eight compounds (β-Sitosterol-3-O-β-glucoside, 
stigmasterol-3-O-β-glucoside, methyl gallate,  ellagic acid, 
corilagin, methyl brevifolincarboxylate, kaempferol and 
astragalin), including two flavonoid glycosides rutin 
(quercetin 3-rutinoside) and quercetin 3- O- β –D-
glucopyranoside (isoquercitrin), were isolated from the 
butanol-soluble fraction of the methanolic extract  of the 
leaves of K.reticulate by conventional method.
46-49 
Besides 
plant of this genus are reported to contains lignans, 
flavanoids, triterpenoids, alkaloids, Polyphenolic 
compound. The three compounds were isolated and 
identified as lupeol acetate, stigmasterol and lupeol. 
50-55  
The isolation of chemical compound components carried 
out using different chromatographic techniques and 
structure of compound were elucidated by spectroscopic 
method including NMR and mass spectroscopy.
56-59. 
PHARMACOLOGICAL PROPERTIES: 
All plant parts traditionally used in treatment of 
rheumatism, diabetic, small pox, asthma, diarrhoea; stems 
are used to treat sore eyes. 
Antibacterial Activity 
The agar-well diffusion and broth dilution method using 
susceptibility of some gram-negative organisms 
(escherichia coli, pseudomonas aeruginosa, and salmonella 
typhi) and gram-positive organism (staphylococcus aureus) 
evaluated the antibacterial activity. It was tested; 
determine the minimum antibacterial activity against all 
the tested microorganisms. Antibacterial activity 
performed on crude methanolic, chloroform and hexane 
extracts of the leaves of K.reticulate. Screening of crude 
extracts showed notable minimum inhibitory concentration 
(MIC) and minimum bactericidal concentration (MBC) at 
concentrations of 100 to 6.25 mg/ml-1. Organisms are 
more sensitive to methanolic extract of leaves. 
60, 61
 
Antiviral Activity 
P.reticulatus is a reputed medicinal plant used for the 
treatment of gastric complaints including colic, 
constipation etc. To evaluate the antiviral activity of this 
plant against hepatitis B virus (HBV) using HBsAg 
positive serum sample from hepatitis B virus infected 
patients. Two semi-purified organic fractions designated as 
PR1 and PR2 of the fat free ethanolic extract were tested at 
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both lower and higher concentrations (20 mg/ml and 40 
mg/ml respectively) for their anti hepatitis B virus surface 
antigen (anti-HBsAg) activity using an in vitro system by 
reverse Passive Haemagglutination (R-PHA) method. 
SERRODIA-Anti-HBsAg-Diagnostic kit was used for 
detection of Anti-HBsAg antibody. Both fractions showed 
anti-HBsAg activity. But it was found the fractions have 
little inhibitory action on HBsAg at lower concentration 
where as at the higher concentration they have prominent 
inhibitory action on the antigen. To the best of our 
knowledge this is the first report of the antiviral activity of 
P. reticulatus against HBV. The Anti-HBsAg activity 
observed by the fractions may be due to the binding of the 
agents with the antibody binding sites present on HBsAg. 
Thus the fractions might be the potential sources of the 
active principles responsible for antiviral activity. 
62,63
 
Hepatoprotective Activity 
Aerial parts of P. reticulatus were two partially purified 
organic fractions designated by PR1 and PR2 of the fat 
free ethanol (95%) extracts  tested for the hepatoprotective 
activity in rats against CCl4-induced liver damage. The 
rats receiving the fractions showed promising 
hepatoprotective activity as evident from significant 
changes of pentobarbital-induced sleeping time, changes in 
serum levels of sGPT, sGOT, sALP and bilirubin and from 
histopathological changes as compared to CCl4-
intoxicated rats. 
64, 65
 
Hypoglycemic Activity 
 The plant P.reticulates is reported to have hypoglycemic 
activity in tribal area. The petroleum ether and ethanolic 
extracts of roots of the plant orally tested at doses of 500 
and 1000mg/kg for hypoglycemic effect in alloxan induces 
diabetic mice. It showed very good hypoglycemic activity 
at the dose of 1000mg/kg. 
66
 
Hypolipidemic activity 
The hypolipidemic effects of aqueous and methanolic 
extract of P. reticulatus in poloxamer-407 induced 
hyperlipidemic rats. The hypolipidemic activity of extracts 
in the dose of 500 and 750 mg/kg body weight of rats was 
carried out in comparison with a lipid lowering standard 
drug Atorvastatin (0.4 mg/kg). The extracts and 
atorvastatin supplementation significantly lowered the total 
cholesterol (P<0.001), triglyceride (P<0.001) and 
atherogenic index (P<0.001) when compared with the 
control group. A marked increase in HDL level was also 
observed. The extracts showed a promising lipid lowering 
activity in hyperlipidemic rats. 
67-70
 
Antioxidant Activity: 
Fruits of K.reticulate, extracted with methanol were get 
anthocyanin; they belongs to major flavanoids classes like 
flavones, isoflavones, flavonones ,anthocyanin which 
shows major antioxidant activity. In this study evaluates 
anthocyanin content, total phenols and analyzes 
antioxidant activity by enzymatic and non enzymatic 
methods. K.reticulate was found to have high 
concentration; glucose-6-phosphate dehydrogenase shows 
higher activity. Anthocyanins are becoming increasingly 
important not only as a plant pigment but also as food 
colorant. Pigments shows many therapeutic benefits 
including vasoprotective, anti inflammatory, anticancer 
properties and reversing age related deficits. 
71,72
 
Rheumatoid Arthritis: 
The possible interactions were investigated used herbal 
medicine under RA Rheumatoid arthritis between plant 
isolates and synthetic drugs.  K.reticulate, traditionally 
used to treat rheumatism was searched for its bioactive 
compounds. There are several compounds identified. 
Among them Scopoletin, Methyl brevifolin, Methyl 
gallate, Ellagic acid, Kaempferol and Quercetin followed 
Lipinski’s rule of 5. Naproxen, which is an available 
NSAID, was used as a standard drug. RBP-J is a protein 
involved in both molecular pathways Notch and Toll-like 
receptor, was selected as a therapeutic target to RA. Based 
on binding energy (-7.65) and number of hydrogen bonds 
formed in the docking process Ellagic acid was considered 
to be efficient in comparison with Naproxen. Interaction 
between herbal medicine and synthetic drugs is a 
potentially important safety issue. Patients taking 
NSAID’s, DMARD’s are at the highest risk. 73, 74 
In Vitro Anti –Arthritic Property  
Anti-arthritic activities on methanol and chloroform 
extracts of dried leaves of K. reticulata at 100μg/ml and 
250μg/ml were used for the study. Methanol extract of K. 
reticulata leaf at 250μg produced significant activity 
whereas 100μg dose did not produce significant results, 
which was followed by chloroform extracts, when 
compared with the standard drug acetyl salicylic acid. 
Production of auto-antigens in certain rheumatic diseases 
may be due to in vivo denaturation of proteins. Since the 
membrane of RBC is structurally similar to the lysosomal 
membrane, the effect of any substance on stabilization of 
RBC membrane may be extrapolated to the stabilization of 
lysosomal membrane. 
75
 
Antinociceptive and Anti-Hyperglycemic Activity  
The antinociceptive and anti-hyperglycemic activity of 
methanolic leaf extract of P.reticulatus was investigated in 
Swiss albino mice. A model of acetic acid-induced gastric 
pain in mice was utilized to determine the antinociceptive 
effects, and anti-hyperglycaemic activity was determined 
through glucose tolerance test using glucose-loaded mice. 
In writhing assays induced by acetic acid, the methanolic 
leaf extract showed significant inhibition compared to 
control. The maximum writhing inhibition (39.1%) was 
found at a dose of 200 mg extract/kg body weight which, 
however, was lesser than that of the antinociceptive drug, 
aspirin (50.4%), when used at a dose of 200 mg/kg body 
weight. Dose-dependent and significant anti-
hyperglycaemic activity of the extract was found in mice 
loaded with glucose at extract doses of 100, 200 and 400 
mg extract/kg body weight. Maximum tolerance (35.0%) 
was showed at 400 mg extract/kg body weight, compared 
to that of the standard drug, glibenclamide at 10 mg/kg 
body weight (57.8%). the methanol extract of P. reticulatus 
leaves had beneficial effects as a pain reliever and in 
reducing the elevated blood glucose level of 
hyperglycemic mice. 
76, 77
 
Analgesic and Anti-Inflammatory 
Evaluated ethyl acetate and methanol extracts of 
P.reticulatus for analgesic and anti-inflammatory activity. 
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In the acetic acid-induced writhing test, the ethyl acetate 
extract in doses of 150 and 300 mg/kg showed 51.23 and 
65.12% inhibition of writhing, respectively. A significant 
elongation of tail-flick time was evident both in the ethyl 
acetate and in the methanol extracts (42.38 and 60.49%) 
only at the 300 mg/kg dose level. In carrageenan-induced 
rat paw edema model, the methanol extract at the 300 
mg/kg dose level showed 40.03% inhibition of edema at 
the end of 4 h. the extracts of P. reticulatus.  Possess 
significant analgesic and anti-inflammatory activity. 
78-81 
CONCLUSION 
K.reticulata is a well-known plant used in ISM, in addition 
folk medicine also claims uses especially in cardiac, 
diabetic, cancer etc. Recently K.reticulate plant has 
become widely used in not only India but also Thialand, 
Shrilanka, Chaina, other many countries for it culinary and 
medicinal uses. It is very important in a number of diseases 
for which they are considerable scientific reports and data. 
Chemically K.reticulate contains various biological active 
phytoconstituents including flavanoid, triterpines, 
alkaloids, phytosterol. It may thus be considered an 
important gift from ayurveda to mankind. 
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